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ABSTRACT 

The booklet contains information about an 
experimental space science survey course which explores the tools and 
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objectives, an outline of the content in the course, lists of 
experiments, demonstrations, and projects for the course and the 
books in which these are to be found, a list of report topics, a list 
of 16mm films related to space, references, and other information- 
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SPACE SCIBfCE 



OOPRSE DESGRIPTICH ; 

StuieA Science is a anrtvf course esqploring the tools and sethode sciwtists 

of th« origin of the oniTerse, atar deaeriptiona, apace traeel and odditiea 
of space are included* 



BmOLLMaiT GPIDELIIIES ; 

Nesa 



STATE ADOPTED TEXT BOOKS 

1. Broira, F. Martin, Kesper, Grace, and Lewis, John. Earth Scien ce, 
New Jersey! Silver Burdett, 1970. 

2* Earth Science Curriculua Pi.*oject, 

Boston: Houston Mifflin Coapany, 19t7« 

3. Hibba, Albert and Eiss, Albert, ^e Earth-Swe Sciences. 

River Ibres"-, Illinois! Laidlaw Brothers, l9/i* 

I 

4. Thurber, Walter and Kilbum. Robert, figploring fttfth Scienc^. 

Boston: Allyn and Bacon, 1970. 
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PERTORMANCE OBJECTIVES 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 

13 . 

14 . 

15 . 

16. 
17 . 



Given a diagram of a telescope, the student will label the principal 
paurts. 

The student will coB5>are the refractor and reflector telescopes. 

Given certain desired outcoses th^^ student will decide which 
telescope is best suited for the Job. 

The student will describe how a star'o spectrua can help the 
astronoaer. 

The student will explain how the Doppler effect leads astronomers 
to infer the universe is expanding. 

Given a number in the trillions the student will express it in 
scientific notation. 

Given distances to various locations in space, the student will 
select the best unit of measurement, astronomical unit, light year, 
or parsec. 

Given the names and terms Ptolemy , Kepler, heliocentric, elliptic^, 
circular, Copernicus , and geocentric the student will discuss orbital 

motion using each. 

The student will explain how Bode*s theory helped astronomers 
discover asteroids. 

The student will relate Hewton*s three laws of motion to a rocket 
launch. 

After studying the theories of the origin of the universe the 
student will cite the strength and weaknesses of each theory. 

Given pictures of various types of galaxies the student will be 
able to classify them as to elliptical, spiral or barred spiral 

types. 

The student will contrast apparent and absoluto magnitudes. 

Given a H-H diagram the student will be able to place the inm, 
white dwarf, and red giant type stars. 

The student will arrange these colors in increasing star temperature, 
blue-white, orange, red, yellow, and white. 

Given characteristics of various star types the student will classify 
them as to binary, nova, supernova, and Cepheid variables. 

Given of some of the common constellations, the student wilj. 

name them. 






l8. The student will distinguish between primary and secondary cosmic 
rays* 

19* The student will state the relatimuahip between meteors and comets* 

20. Draw a graph representing your idea of how the amount of energy 

released from a star changes with time* Use the rertical axis for 

the amount of energy released and the horizontal axis for the time. 

21. OiTe a hypothesis to esqslain either quasars or pulsars. 

22. Plan a space trip to any location in space, and list possible prob- 

lems and solutions, the type of personnel needed and why, special 
instruments and why. 



OOURSE OUTLIKE 

I. Basie Tools and Methods 

A. Telescopes 

1. Types 

a. Reflector 

b. Refractor 
e. Schmidt 
d. Radio 

2. How they work 

B. Spectrograph 

C. Photometry 

D. Doppler Effect 

1 . Red shift 

2. Blue shift 

II. Astronomical Measurement 

A. Scientific Notation 

B. Astronomical Unit 

C. Light Tear 

D. Parsec— 3*26 light years 

E. Parallax— triangttlation method of measuring astronomical 
distance 

III* Space Relationships 

A. Kepler's Laws 

B. Bode's theory 
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C» Newton 

1, Gravity 

2, Laws of notion 

D» The nature of orbits 
IV. The Universe 

A. Theories of origin 
1 • Big ^"g 

2. Oscillatin^-universc 
Steady state 

B. Qalajd.es 

1. Classification 

2. Clusters 

3. Milky way 

C. Intergalaetie gas 
V. Stars 

A. Magnitude 

1. Apparent 

2. Absolute— -lusinosity 

3. Inverse cK|uare law 

7 . Stellar energy 

1, Protcn-proton cycle 

2. Carbon-nitrogen cycle 

C. H-R diagran 

1. Color 

2. Luninoaity 

3. Tenperature 

D. Double or binary 
1, Cepheid variablea 

P. Novae and Super nova 

Q. Evolution of a star 

H. Constellations 

I, SateUites of stars 
1 • Planets 

2. Asteroids 

3. Coaets 
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VI. Visitors fros space 

A. Cosale rays 

D. Meteors 

1. MeTer reach earth 

2. Called shooting stars 

C. Meteorites 

VII. Voise from qpace 

A. Quasars 

B. Pulsars 

VIII. Space travel 

A. Why? 

B. Training 

C. Problens 

D. Instrusents and equipsent needed 
S. ibtttre 
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mtroiMBiTs 



Brandwtin, Fault 
Turaar, Daniel* 
Brace and World t 



Beck, Alfred, Strahler, Violet, Breanen, Matthew, aad 
The Its ChaaKiait Fora. Bow York: Bareourt, 

iw. 



1 . 

2 . 

3. 

4. 

5. 



Sow lii^t tratelB (p. 493) 

Bow the refracting teleaeope worka (pp. 495-**9ol 
Ihe roflectloa of li^ht Cp* ^^97) 

Diagraa orbita of three different planeta (Making predictiona 

P* 516) 

Hewten'a firat law of notion (pp* 530-531^ 



Brown, F. Martin, Keeper, Oraoo, and Inwia, InweaU- 

in fietence* Mew Jersoy: Silwer terdeti, 



6. 

7. 

8. 

9* 



itaapos of iapact cratera (pp. 133-135) 

f>jn «i4*ig the Latitude of the Forth Star (pp* 71-74) 

Orbiting Maaaea (pp* 5-8) 

LDoareiit Retrograde Hot Ion (pp« 9-12J 



Earth Science Curriculua Project, ^aveatifi atla^ the Mar^ * Beaton 
Houghton Mifflin Coapaay, 1987* 



10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 

a. 



iweatigating aotioaa in the aky, p. 84 (4-1) /-_o^ 

the hebaeior of a faUtaJ oM—t, p. M7 (5-2) 

[^parent notion of Mara, p. 496 . 

»tiona and phaaea of Planet X, p. W kx 

renting a aodel of the aolar ayatea, p. 501 (2^4) 

BtiaMting bri^tnoaa and color P* 

■leulate tine of orbit for a double atar, p* 525 (actiwity; 

nweatigating apectra, p. 527 (24-7) 
oapan'ing the aun with other atara, p* 5^ (2^9) 
eaaaring the diaaeter of the aun, p* 520 (24-10) 
nwestigating galaadea, p. 547 (^7) 
nvMtioatins the notion of galaxiea, p* 55o v2b-5; 



Hibba, Albert and Biaa, Albert. The Earth-Space Sciences. River Poreat, 
niinoia: Laidlaw Brothers, 1971* 



22 . 

23. 

24. 
2?- 
26. 

27. 

28* 

29. 

30. 

31. 
32* 



Obaerve atara using a star aap (to. 46-47) 

Tine ejDposure photographs (p. 48) ^ . / c£\ 

EffMte of nobolae on mir obooreotioo. of jtore (p.^) 
Obsuree tbo MUbjr »top the todro^ H , 

EotlMto the iiubor of .tore ^ la • 
portion of tbo Milbr Vmj, p. 65 (»» tbiag. to to », 
Observe the bri^tneaa of different sta» ' 

Infrared radiation-ccihparlng two irons Qp* TO; 
Bxaaination of a qpectrun (p* 73) 

Observe a double star (p* 77) / oi\ 

Observe two types of star cluatera (p* 

Observe scintillationa of a lualnoua watch (p. 03 ; 
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V 
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33 . 

3^». 

35. 

36. 

37. 

38. 

39. 
ho. 
kl. 

kz. 

^^3. 

M». 

^ 15 . 

i|6. 

^^7. 

<i8. 



Select 10 brifljbtMt stare and fiad tlMir aaaes oa a star 
■■Pt P* 87 iumm tUags to do #3) . ^ 

Relatioiiaidp botween distaneo aad bri^taaaa (p. 90) 

Chart - eaavatatioB of the radioa« diataaoe, or thm appareat 
aagaitude of a star (p. 92) 

Obaerre pa r a ll a x (p* 93) 

Coapariag aaita of diataaoe (p. 98} . 

Vara aotioa showiBg the Dopplor Sffoot (p. 102) 

NoroMt about the oeater of wmam (p. 105) ^ ^ 

How the baaeliao affeots parallax, p* 109 (aoae t h i ag o te do A) 
fiadiag the oeater of the aaaa of the earth aooa ajateai p. 109 
(ohalleages in acieaoe #2) 

CouatruotioB of H-1 diagraa 
Obaerre a rod gloat aad a i 
Model of the o^oBliat aai 

Scale drotwlBS of the adar aiyot« Cp 
Draw aad oooparo ellipoes (p. 166} 

Obaerre a ootoor ahower (p. 17^) 

Neasoriag oaatripetal foroe (p. 183) 

Coaporiag a rotating aaaa to the rotating 



aoqtMBee star 

la) 



of a gas (p* 202) 



Hatioaal Aeronautics Aad Space Adainiatratioa. Space Heaourcoa ^ 
2 ^^ 2 ro_Space_SoieBeo^. W as hin gton D. C.: KASA, 1969* 

50. the height of the school flagpole, p. 26 (1-8) 

51. The H-H diagraa, p* 56 (II-IO) 




Mararra, John and Strahlor, Arthur 
Soiencoa Inreatignide^. Mow York: 



, The Earth 

Harper and Bow, 19t9* 



52. 

53. 

54. 

55. 



ho *****"g*"S otam (pp. 75-te) 

Bing a stauc* finder (pp. 124—129) 

■W4i»g a Otar oap (p. 131) ... ... 

ifference between star aagaitudo aad luainoaity 



Cm. 131-135) 



Tfaurbor, Hhlter and KUbura, Bobert. Madorlng Barth Sciw^. Boston 
AUyn and Bacon, 1970. 



56 . Measuring and*** eleration (p. 33) 

57. liadiag true north (p. 340) 

58 . Magnitude of c oan en otara (P« 341) 

59. Locate the true horiaoa ^P*-342) 

60o dlBB0M iJH flttWtiOBB \P^ 3^3^ 

61. The alqr elobk (p. 344) 

62. Star trails (pp. 344-345) 

63. Make a nodel Sky (p. 347) 

64. .Locate aky equator (p. 34o) 

65 . Cireuapoler Constellations (p. 349) 

66. Effect of latitude (p, 349) 

67 . Scale nodel solar aystes (p. 354) 
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68. Count the number of mtaps in the sky, p. ^66 (#11) 

riSiTof^tlT^'a pr«e6Mi<m ^ ch«ig. la tli. aorth 

71. Kepler^s aacoad law of plaaatary aotioa (p, ^5) 

72. Orbits of planets (p. ^6) 

73. Putting an object in "otion (p. W7) 

74. Chart on Bode*s theory (p. 40oJ 

75. Falling bodies (p. 4l6) 

7 I. ProjeSiles (p. 417) ^ 

77. Effect of force on Yelocity Qp. 

78. Effect of mass (p. 4l8) 

79. One and two stage rockets (p. HZO^ 



DmOHSTHATIOWS 



Brandwein* Paul, Beck, Alftred, Strahler, Wolet, 
Turner, Daniel. The Earth; Its fihanfrlne Form. 
Brace and World, 1970. 



Brenaen,Matthew, and 
New York: Bar court, 



1 . 

2 . 

3. 

4. 



iun*8 spectrum using a prism (p. 470) 
fagnitude and distance (p. 47“) 

)ifficulty of sending a spacecraft to another plane , 
Ca search for patterns i2) 

[dAt reftraction (p. 494) 



P» 



490 



Bibbs, Albert ud Siso, Albert. Th. BMth-Sbsee Selences . Siter Ibreot 
Illinois: Laidlaw Brothers, 1971 • 



5. 

6. 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 



ttect cosmic rays using a Oei^r counter (p. 4l) 

.ectroseope discharge (p. 531) a4j«#ter (T-32)» 

wpmring 200 inches in diameter to 1/8 Inch in 

r^ent shapes of galaxies with pie plates CW2) . 

between » *? y*^,* ^ S2Sl«“^ the 

ilationship between the siae of parallax 

Leuace to the obje^ of his -nns for 

sapare student's mass to aoaethiag 
Klationship of the son to earth (T-S3) 

Be a candle to show difficulty In ■— 

iehroae wire to show colors of tarious dements (IK44) 

M^es of"1a orbit using a rubber ball and string (T-69) 

atlMte of nuaber of meteors on one part of the eara 
piiSlalrisrape rtiowuis produetion of soeenderp pertia.. ®*18S) 




• T refers to pages in Teacher's Edition 




NationMl Attronauties and Space Adainistratioii. Space Haao urces for 
^M^era^jgce^^leime^* WaBhlngton D» C»: RASAy 19^* 

20. The effect of Tibratica on huaan perfomance and reaction (pp. 75-76) 

21. Seaaory and perceptual probLena (pp* 120-122) 

22* The vestibular effeeta of accderatioa and rotation on hnaan 
perfomance (pp* 126-129) 

23* The aethod of trigoaetric stellar pa r al l ax, p. 29 (1-H) 

24* Apparent and absolute aagnitude, p* 33 (1-5) 

25* The inverse-aqtiare lav, p* 33 (1-6) 

26* Eaergj the color of xi|^t, p* 50 (11-9) 

27* Continuous qpectra and the neasureaent of color intensity 

p* 50 (U-3) 

28* Behavior of falling bodies, p* 123 (Vl-I) 

29* Hevton*s three lavs of notion (pp* 123-124) 



HESOUBCE MATERIALS FOR ADPmCHAL DBCWSTRATICHS 

30* Reflecting telescope 

31* Refkucting telescope 

32* Cloud ehanber 
33* Doppler effect apparatus 
34* Radioaeter 
35* Electroscope 
36* Spectroscope 
37. Geiger counter 
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PROJECTS 



Brandwttin, Paul, Beck, Alftrad, Strahler, Violet, Bronnen, Matthew, and 
Turner, Daniel, ^e Eerth^Ita Chaniting Eom . New York: Hareoort, 
Brace and World, 1970. 

1. Build an altaziouth scope and use it (p* ^6) 

2. Keeping up to date on space satellites (p. ^3) 



Huggorty, Janes. ItanJ^sCoBgiies^^o^^paM. Vistas of Science 12. 
New York: Scholastic Book Serrices, 196t. 

3. Solar cell (p. U8) 

4. Water rocketry, (pp. 119-120) 

3. Sinulated space flints (pp. 12L-124) 



Hibbs, Albert and Eiss, Albert. The Earth-Space Sciences. Bieer Forest, 
niinois: Laidlaw Brothers, 1971* 

6. Prepare a skit to illustrate the steps taken by nsn in 
accusulating his knowledge of the solar syotes (p. 23) 

7» Record of the apparent aotion of a bri^^t plaiiot (p» l4l)- 

8. Conduct a study on relativity (p. 191) 

9. Repeat sone of Galileo's eiverisents (p. 195) 

10. Make your own Geiger counter (p. 309) 

11. Can plant life live on another planet? (p. 177) 

12. How the gravitational constant was detemined (p. l8l) 

13. CoUect nieronet sorites (T l84) 



Houston, Walter, ed. Star Atlas 

Coluabtts, Ohio: Aaeriean Education Publications, 19b7* 

14. The double stars (p. 8) 

13. Nebulae and dusters (p. 12) 

16. Variables and seteors (p. 16) 

17. Deep sky j^togra^ (p. 20) 

18. Observe Jupiter's satellites (p. 29) 

19. The Messier club (p. 29) 

20. Tjiwy crater drawings (p* 29) 



Hjnd, J. Allen and Anderson, Norsan. Chsllenne of the 
Vistas of Science 4. New York: Scholastic Book Services, 19a5* 

21. A sodified theodolite (pp. 117-124) 

22. .Observing objects and phenonena of space (p. 134) 



National Aeronautiea and Space Adainiatration. Space Rea ources For 
Teachera Bloloier * Waahington D. C: NASA, 1969* 

23. Space nutrition (p. 26) 

24. Oaa exchange and vaate aanageBent (pp. 35-49) 

23* Oxygen conauaption (pp* 50-55) 

26. Teatperature atrese (pp* 58-(>2) 

27. Weigihtleaaneaa (pp. 63-71) 

28. Acceleration and vibration atreaa (pp. 72-74) 

29. Problena of iaolation and confinement (pp* 131-142) 



National Aeronautiea and Space Adainiatration. 

T ea chepa_S£aee_Sci«ace* Washington D* C*: NASA, 19^9* 

30. Build and calibrate a apectroacope (p. 52) 

Thurber, Walter and Kilbum, Robert* Exploring Seienee. Boston: 

AUyn and Bacon, 1970* 



31. 

32. 

33. 

34. 

35. 

36. 



Make uae a simple two lena telescope (p* 363) 

Take atar trails m«*»>g higk apeed Ektachrone film and explain 
the reaulta, p. 366 (#10) 

Make a planetariusi, p* 366 (#19) 

Effect of launching an^e, p* 430 (#8) 

Nodela of patha of objecta traveling throu^ apace, p. 431 (#9) 
Amount of force exerted by different balloon rocketa, p. 431 (#10; 
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BEPORIS 



1 . 

2 . 

3 . 

4 . 






6. 

7 . 

8. 



loportanctt of radio astronoaj 
Quasars 

How stars are naaed 

Prepare a report on one of the scientists for whoa a noon crater 

is naned . 

Report on the accoiiplishaents of any one of the following: 



a. 


CopemicuB 


b. 


Galileo 


c. 


Halley 


d. 


Kepler 


e. 


Bode 


f. 


Brahe 


8* 


newton 


h. 


Pteleay 


i. 


Goddard 




Von Braun 


k. 


Einstein 



Fraotts conets 
Meteors 
Star oddities 



li*|g|J^ *pPTPS 



1. 



2. 



3 . 



Planetariun at the Nuseun of Science. 

At present there are special progmM for junior and senior ^ 
schMls. However, they will present a progran on a^ a^ if 
requested. Nomal prograns are 1.35 pw student. Special prograns 
•re il.00 per student. 

Observatory at the Museun of Science. 

Reflector and refractor telescopes, spectrograph, star caaeras, 
and a coxonagrivh are nsed. 

Cape Kennedy 
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BESOPRCE PEOPm 

1. Meteorologist to explain how satellites are used in weather fore- 

2. Southern Cross Astroaeaieal Soeisty at the Nusomi of Seienes. 
AMBtwT Asti*ononer to explain how to naks a telsscops* 

4» Planetarinn Education - Jack Horkhsinsr $ Musoum of Science* 



mathbiatical PBOHmiS 



1* 

2* 

3 . 

4 . 

5 . 

6. 
7 . 



The elosest TisiUe star is Alpha Centanri. It is 25t2to,000,CX)0,OCX) 
■ilea away* How nany astronoaical units (AU) is this? 

Alpha Centanri is how auiy li^t years smy fton the earth? 

Use scientific notation to give the distanee ftron earth to Al^ 



Centanri in niles* 

Usht travels at 186,272 niles per second. «iat distance does it 

trsTol in one year? . 

If it takes seven seconds for the infomation sent by a space 
satellite to reach the earth, how far fron the earth is the sateUite? 
A star is 652 li|^t years away, what is this in parsecs? 

The Doppler effect can he expressed as 



la wavelenitth , velocity of source 

nomal wavelength velocity of light 



PtTelop problens using the above f omnia. 
8* Ihiiveroal law of gravitation F = GM, M 2 



9 . 

10 * 



11 . 



Detelop problens using the 

Calculate tine required to 

Kepler's third law = 

2 

P 



above 
go to 



£ 

r5 



fomula. 

various places travelii^s at 25tOOO 



P is the period of one planet, p is the period of the seco^ planet, 
and R and r are the aesrage orbi.tal radii of the two planets re- 
spectively* Develop problens using the above fomnla. 

A star's bri^tness, luninosity, and distance ore related by the 

inverse square law* 




Develop problens using the above fomula* 
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1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11. 

12 . 

13. 

14. 

15. 

16 . 

17. 

18 . 
19. 
2D. 
21 . 
22 . 

23. 

24. 



BicAoicy in Snae« Science 

iSi4t8; 1 ^ -in.ir 

Centriftinnl Force 

AW 1-loteo, 15 «in. W 

Centrinetel Ibrce nd^tel lite Orbits 

AW 1.01704, 11 «in. W 

Coenie Bmts 

AW 1-3556\ 29 nin. C 
Denonetmtiona W ith Lirixt 
AW l-107Z0t 11 Ain- c , - . - X 

Satenity (ati^ ^rere of Ottter SpnceJ 



AW l-U*Hi9t 17 Ai^ ^ 
miatte Qrbita (0310) 

1 - 169 ®." 1 « iin. W 

Satellite 




Space 

%S 5 Bia. c 

iwia g tha Oniyeree 
11 ainTw 
Force and Kotion 
AW l-017**^t lo idn. W 
Force of Grafi^ 

A\¥ l-36i85t ST «in. C 
G^i^ 

AW 1-12494, 14 ain. C 
Gravity 

rfin^l787, 10 ain. W 
Gravity s The_iyi^t]L.Pull 
AVi 1-10765* 13» ■!». C 
Hov Hanv Stars? 

AW iSl^VrTo ain. W 
Hotf Vast is Space? 

aW 1 - 16 A 33 , c 

fltatf Ve Sanlore Space 
AW i-l6£E, 15 ain. 0 
Jet and Itocteet I 
AW 1-05525, 

Tmib ot Motion 
AW i-ldi82rT2 ain. W 

Men in Space 
AW l-307HiV 35 Mia. C 
Hera and« Beyond 

aw i-ioag r:? m- w 

n<«».a«eao 

AW l-SSSS^t 29 ein. 

Motion and Tiae 

AW n Bin. C 

ite ry of Tiae 

177*10 ain. C 



Mystery o 

AW 1-W 
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26 . 

27 . 

28. 

29 . 

30 . 

31 . 

32 . 

33 . 

34 . 

35 . 

36 . 



Heareet Star, The 
AM# l-50Z17t 29 min. C 
Nmrton. Isaac 
AV# 1-12H6(^, 13)i min. Bil 
Nttclaar Badiatlont D etactloii 
AV# 1-10^ 



Nuclear Relation In Ou ter Space 

kw i-uh25 



p>i«la of the Galaxiee, The 
XW l-lObjb, 19 eln. C 



Boekets: How They Work 
AW 1 -UH 24 , lb Bin. U 



S atellitea; StepP*« K Stonea to Space 
AW l-U*Hf 7 



aetence la Space 

AVi C . 

fieeif ***** e Coaklc Beysj__tte__^rarv_^^ 

AW 1 - 302 H 3 , 30 kin. ^ ^ ^ 

of Tha Ceaaic B aya. The CPert Z) 





AwT- 302 *i 6 , 30 Bin. C 
naderBtaiy <<«ff 0“^ Pniwae 
AW 1 - 0153 ^, 11 ^ 



DADE OODNTT MODELS 



1 . 

2 . 

3 . 

4 . 



AstroBoayt Set 1 AW 6-00162 
AstronoaoTt Set 2 AW 6-0016J 
Ibotst^ To The Hoob AW 6-00030 
FlanetarluB Model AW 6*4)0035 



DADE OODNTT TRAHSPAHHICIB 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 



itroaoaj 2-30028 

Bhavior of U^t (Leno-Teleocope) AW «0l60 

erth SelOBce: Aatronoaj* Set 1 AW 2-30000 

■rth ScleBce: Aatronoay, Set 2 AW 2-30146 

orce and Hotlou, Unit 2: Ceatrlfkgal and Centripetal Itorce 

ecbanica: Scientific Notation AW 2-00186 

niTera^, Thu: Northern Star Syatca AW 2-00210 
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DADE OQONTY SLIDES 



1 . 

2 . 

3 . 

4 . 



Aetronoay: stara and Planets. 30 (2x2) 

Man in Space: Thft CA«avaral Story 36 (^); 1 tape 
recording* 5*50031 

Miaalles At Cane Kennedy 10 (2x2) AV# 5-20170 
Pnrlrat Tri^. A , 26 (2x2) AV# 5-20082 



gnnflBSTED DISCPSSIOM QUESTIOWS 

1. What has our understanding of nuclear energy revealed about 

the sun? ^ ^ 

2. What information about the earth ni^t be learned from studying 

meteorites? 

3. Why would a manned exploration of the moon seem likely to 
accooqplish more than a well-equipped u nman ned capsule? 

4» Why does the speed of Halley's Comet vary? 

5« If the sun were a variable star* how would the earth be 

affected? ^ ^ 

6* Why are retrorockets instead of parachutes used for landing 

on the noon? ^ ^ — 

7. What are some of the ri^ts and obligations of men and nations 

in qpaee research? 

8* If a heavy object is to be placed in the sane orbit as 

object with less mass, which object would have to move with 
the greater velocity? 

9. What problems are involved in making a trip lasting months or 

years to another star system? ^ r^. ..n, 

10» You have 24 hours to collect samples from the planet Barth 
to carry back to planet X. You do not land near a city and 
do not BOO any aarthllngSm What would you collect if 3 ^ 
could carry back only/ 100 pounds of substances? What kind 
of materials would give the best overview of what the earth 

is like? 1 

11. Why are minus magnitudes used? ™ 

12. If you were an astroiomer in another galaxy how would you 

describe tho path of earth? 

13. What will happen to earth when the sun becomes a red giant 

star? - 

14. How can lengths be esqpressed in terms of tia»( 
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SPECIAL IHSTRUCriOWS 



!• A variety of esqperiMents are suggested at various levels of 
sophistication. It would be iapossible to complete all of 
the labs within the nine weeks. The teacher should choose 
those labs which are best adapted to their student's ability 
levels* tine schedules, and available facilities. Many 
e:iq>eriBents may be used as demonstrations and vice-versa. 

2. The reference list is puirposely shoz^. Every school has an 
ample supply of excellent books on all aspects of space that 
should be used. 

3. The books that are listed can be considered "musts". 

4. The Universe a Life Nature Library book may be used as a text. 
A classrooi^should have at least 13 copies. 

5. The Earth-Space Sciences published by Laidlaw is the state- 
adopted text witn tne mMt comprehensive coverage of space. 

6. Planets. Stars and Galaxies published by John Wiley fc Sons 
is an excellent teacher reference. 

7. The only real way to learn about stars is to look at then. 
Hopefully, you can have night labs or give homework assign- 
ments and the students can compile the information the next 

day. . - 

8. This course as written does not m a nda te the curric ulum . It 
nay be adapted to a variety of teaching strategies: 

a. A self-pacing, individualized learning approach 

b. Small group seminar-research type approach 

c. A structured situation in which all students participate 
in the same activities 
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SEFERBfCES 
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New York: Time Ine.t 1962* 
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